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TN THE CLAIMS : 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1 (Previously Presented) A patient infusion control apparatus for use in a 

magnetic resonance imaging apparatus to generate images of a patient, the patient infusion 
control apparatus comprising: 

a) means for injecting fluid into the patient undergoing a MRI procedure; 

b) an electric drive motor and motor control circuitry positioned remotely from 
the means for injecting to be substantially non-reactive with an electromagnetic field of the 
imaging apparatus; [and,] 

c) a non-ri^d drive connection between the electric drive motor and the means 
fbr injecting comprising a flexible drive sha ft: and 

d'^ at least one battery for powering the motor control circuitry and the electric 
drive motor gTiH for mi nimizing electromagnetic interference with the magnetic resonance 
imaging apparatus , 

2. (OrigLoal) The patient infiision control apparatus of claim 1 wherein the electric 
drive motor and motor control circuitry are enclosed within electromagnetic shielding. 

3 . (Original) The patient infusion control apparatus of cl aim 1 , wherein the patient 
injection means is adapted to be located in close proximity to the patient. 

4. (Original) The patient infusion control apparatus of claim 1, wherein said flexible 
drive shaft is comprised of bard brass. 
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5 . (Original) The patient infusion control apparatus of claim 1 , wherein the motor is 
positioned at least ten to fifteen fbet fi-om the p atient inj ection means, 

6. (Original) The patient infusion control apparatus of claim 1 , wherein the electric 
drive motor and the motor control circuitry are enclosed in an electromagnetic shield. 

7. (Previously Presented) The patient infusion control apparatus of claim 1 1, 
further comprising] wherein the at least one battery comprises a rechargeable battery 
[wherein the electronic drive motor receives power firom the rechargeable battery). 

8. (Original) A patient infusion system for use with a magnetic resonance imaging 
system, the patient mfusion system comprising: 

a) a room shielded from electromagnetic iaterference; 

b) a system controller located externally of the shielded room; 

c) a patient infusion apparatus including infusion apparatus control means for 
controlling an infusion operation, the patient infusion apparatus located within the shielded 
room; and-, 

d) a fiber optic communications link between the system controller and the 
infusion apparams control means. 

9. (Currently Amended) A patient infusion system for use with a magnetic resonance 
imaging system, the patient infusion system comprising: 

a) a room shielded from electromagnetic interference, which includes a viewing 
window; 

305051 34vl 5 

PAGE 6/34 ' RCVD AT 1/12f2005 2:42:45 PM [Eastern Standard Time] ' SVR:USPT0-EFXRF-1I4 ' DNIS:8729306 ' CSID:703 90S 2500 ' DURATION (nifn-ss):0g40 



01-12-05 14:41 From-Pi 1 1 sbury Wl nthrop LLP 703-905-2500 W05 P. 007/034 F-lOO 

Uber, in et al. - Serial No, 09/545582 - Atty- Dkt. No. 071419/0272813 

b) a system controller external to the shielded room; 

c) a patient infusion apparatus within the shielded room and including infusion 
apparatus control means for controlling an infusion operation; (andj 

d) a communicating control link between the system controller and the infusion 
apparatus control mean a, wherein the communicating control link is adapted to be 
substantially non-reactive with the magnetic resonanc e imaging system: and 

e^ a power source operablv connected at least to the patient inf usion apparatus to 
provide power diereto , 

1 0, (Original) The patient infusion system of claim 9, wherem the communications 
link includes means for transmitting and receiving electromagnetic radiation through the 
viewing window. 

1 1 . (Original) The patient infusion system of claim 9,' wherein the communications 
link includes means for transmitting and receiving infrared electromagnetic energy, 

1 2. (Original) The patient infusion system of claim 9, wherein the communications 
link includes means for transmitting and receiving electromagnetic energy in the visual range. 

13, (Original) A patient infusion system for use with a magnetic resonance imaging 
system to generate images of a patient, the patient infusion system comprising: 

a) a room shielded fiom electromagnetic interference by an electromagnetic 
shield includiag a viewing window; 

b) a system controller located outside the room; 

c) a patient infusion apparatus located inside the room including infusion 
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apparatus control means for controlling an infusion operation; 

d) a conmranications link between the system controller and the infusion 

apparatus control means; and, 

e) an electric drive motor and motor control circuitry separated fixjm the patient 
infusion apparatus and a non-rigid drive connection between the electric drive motor and the 
patient infusion apparatus whereby the motor is positioned to be substantially non-reactive 
with an electromagnetic field of the ima^ng system. 

14. (Original) The patient infusion system of claim 13, wherein the commxmications 
link comprises an extemal transceiver located outside the room and an internal transceiver 
located inside the room, both said transceivers communicating electromagnetic energy 
through the viewing window in the room- 

15. (Original) The patient infusion system of claim 14, wherein the electromagnetic 
energy communicated between said transceivers is in the visible light spectrum. 

1 6. (Original) The patient infusion system of claim 14, wherein said electromagnetic 
energy communicated between said transceivers is in the inftared spectrum. 

17. (Original) The patient infusion system of claim 13, further comprising a 
rechargeable battery located in liie room auXi connected to the electric drive motor for 
providing power to the electric drive motor. 

1 8. (Original) The patient infusion system of claim 13, wherein the electric drive 
motor and motor control circuitry are enclosed within the electromagnetic shield. 
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19. (OrigjJial) The patient infusion system of claim 13, wherein the infusion 
apparatus control means is adapted to be located at least ten to fifteen feet from the patient. 

20. (Original) The patient infusion system of claim 13, wherein the non-rigid drive 
connection is comprised of hard brass. 

21. (Original) The patient infusion system of claim 13, wherein the patient infiision 
apparatus is adapted to be located in close proximity to the patient. 

22. (Previously Presented) A method of patient infusion for use with a magnetic 
resonance imaging system, the method comprising the steps of: 

a) providing patient infiision apparatus having a patient infiision apparatus 
controller and means operable to inject fluid into a patient; 

b) positioning the patient infiision apparatus controller away from the patient 
infusion a^paiatos to prevent interference in the image, the infusion apparatus controller 
including at least one electric motor and motor control circuitry, at least one b attery for 
powering the motor control circuitry and the at least one mot or and for minimizing 
electromagnetic interference with the magnetic resonance imaging system and ^ motor 
control circuitry; and 

c) operably connecting the electric motor for controlling the patient infusion 
apparatus to the patient infiision apparatus with a non-rigid drive ootmection, the electric 
motor operating the patient infusion apparams to infuse media into a patient. 

23- (Original) A method of patient infusion for use with a magnetic resonance 
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imaging system, the method comprising the steps of: 

a) providing a room shielded ftom electromagnetic interference including a 
viewing window; 

b) providing a system controller located outside the room; 

c) providing a patient infiision apparatus including infusion s^aratus control 
means for controlling an infusion operation, the patient infusion apparatus located inside the 
room; and 

d) transmitting control signals from the system controller to the infusion 
ajjparatus control means through the viewing window, 

24. fE*reviouslv Presented) A method of patient infusion for use w ith a magnetic 

resonance imaging system, the method comprising: 

providing an infusion apparatus positioned within a room shielded ftom 
electromagnetic interference, the infusion at>paratus comprising a n injector for injecting fluid 
into patients during magnetic resonance imaedng procedures and at leas t one battery for 
powering control circuitry and a drive mechanism of the injector and for minimizing 
electroma^etic interference with the masmetic reson ance imaging system; 

energizing the injector to inject fluid into one or more patients until the charge of the 
battery is substantially depleted: and 

replacing the substantially depleted battery with a charged batte ry to energize the 

injector. 

25. rPrevionslv Prgsentedl The method of claim 2 4. further comprising: 
providing a system controller positioned external to the shielded room andjn 

rftmTmmi cation with tr>fiijs ion apparatus for controlling the operatio n thereof the system 
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rrnitTnller comprisi n g a battery charger for charging batteries substantially d epleted of charge 
by theiniccton 

26. (Previously Presented) A patient infiision system for us e with a magnetic 

resonance imaging system, the patien t infusion system com prising: 

an infusion apparams positioned within a room shielded jGrom electromagnetic 
interferenr ft, the I'nftLsion apparatus operable to iniect fluid into a patient during a magnetic 
resonance imaging procedure: 

a battery for powering the infusion apparatus without substantial int erference with the 
magnetic resona nr^e imaging system: and 

a system controller positioned external to the shielded room and in communication 
with the infusion apparatus for controlling tli e operation thereof. 

27. fPreviouslv Presented) The patient infusion sysem of claim 26 wherein the 

battery is rechargeable, 

28. rPreviously Presented) The patient infusion system of claim 26 wherein the 

system controller comprises a battery charger for recharging batt eries depleted of charge by 
the injector. 

29. (Previously Presented) The patient infusion system of claim 26 wherein the 

infusion apparatus comprises an injector and a control unit. 

30. (Previously Presented) The patient ipfiigiop system of claim 29 wherein the 

fniector and the control unit are separate units. 
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3 1 ■ fPreviouslv Presented) The patient mfasion system of claim 30 wherein the 

iniector and the control unit are connected bv a non-rigid drive connection. 

32. fPrevionslv Presented) The patient infusion system of claim 30 wherein the 

control utii't is remotely nositioned from the injector, 

33. fPreviouslv Presented) The -patient infusion system of claim 26 wherein, the 
infiision apparatus is adapted to acoommodatc at least two syringes mou nted thereon, 

34. (Previously Presented) The patient infiision system of claim 26 wherein the 

infusion apparatus and the system controller communicate with each other bv means of a 
commmii gatton li nk disposed therebetween. 

35. fPreviously Presented) The natient infusion system of claim 34 wherein the 

r^nTTiTTiiiriinatioTi link is adapted to be substantially non-reactive with the maenetic field of the 
imaeing system. 

36. (Previously Presented) The patient infiision system of claim 34 wherein the 

communication link comprises a fibe r rtptic Ime, 

37. fPreviously Presented) The patient infusion system of claim 34 wherein the 
rnTTiTTinnication link comprises i nptfinq fnr t ransmitting and receiving electromagnetic energy 
through a window in the shielded room. 
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38. fpreviotislv Presented) ' The patient infusion svstemofclaLm 37 whereiri the 
electromagnetic energy comprises infrared electromagnetic energy. 

39. rPreviousIv Presented't The patient infusion system of claim 37 wherein the 
elect mmaprieft ic energy comprises electromagnetic energy in the visual range. 

40. rPreviously Presented"! The patient infusion system of claim 34 wherein the 
rinTn-muntcation link comprises means for transmitting and receiving electromagnetic energy. 

41 . rPreviouslv Presented^ The patient infusion system of claim 40 wherein the 

electromagnetic energy comprises infrared electromagnetic energy. 

42. (Previously Presented) The patient infusion system of claim 40 wherein the 

electromagnetic energy comprises electromagnetic energy in the visual range. 

43. rPreviouslv Presented) The patient infusion system of claim 26, further 
comprising a battery charper positioned external to the shielded room for re charpng batteries 
depleted of charge bv the injector. 

44. (Previously Presented) The patient infusion system of claim 43 wherein the 

battery charger is operablv associated with the system controller. 

A5 . ^Previously Presented) A patient infiision system for use vyith a magnetic 

resonance imagine system, the patient infusion system comprising: 
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an infusion apparatus positioned within a room shielded from electromaggetic 
interference- the infusion apparatus operable to infect fluid into a patient during a magnetic 
resonar>ce imaging procedure: 

. at least one battery for powering the infusion apfparatus without substantial 
interference with the magnetic resonance imaging system: 

a system controller positioned external to the shielded room and in communication 
with the infusion apparatus for controlling the operation thereof: and 

a battery charger positioned external to The shielded room for recharging batteries 
depleted of charge by the injector. 

46. (previously Presented) The patient infusion system of claim 45 wherein the 

battery charger is operablv associated with th e system controUer- 

47- rPreyiouslv Presented) The patient infusion system of claim 45 wherein the at 

least one battery is rechargeable. 

48. fPreviouslv Presented) The patient infusion system of f^laim 4S wherein the 

infosion apparatus comprises an injector and a control unit. 

49. fPreviously Presented) The patient infiision system of claim 48 wherein the 
injector and the control unit are separa te units. 

50. rPreviously Presented) The patien t infiision system of c laim 49 wherein the 

injector and the co-ntiv>1 imit r^nne cted by a non-rigid d rive connection. 
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5 1 . fPrgviou$lv Presented) The patient infusion system of claim 49 wherein the 

control unit is remotely positioned from the iniector. 

52. fPreviOTislv Presented) The patient iniusion system of claim 45 wherein the 

infiisinn apparatus is adapted to accommodate at least two syringes mounted tfaereon, 

53. rPreviouslv Presented) The Taatient infusion system of claim 45 wherein the 

infiiston apparatus and the system controller communicate with each other by means of a 
communication link disposed therebetween, 

54. (Previously Presented) The patient invasion system of claim 53 wherein the 

cmrtm unication link is adapted to be substantially non-reactive with the magnetic field of the 
imaging system^ 

55. rPreviousIy Presented) The patient infusion system of claim 53 wherein the 
mTnTnimif^ati'nri lin k comprises a fiber optic line, 

5 6. f Previously Presented) The patient infusion system of claim 53 wherein the 

cnmTnuiucation link compiiscs means for transmitting and receiving electromagnetic energy 
througfa a window in the shielded room, 

57. rPreviously Presented) The patient infusion system of claim 56 wherein the 

electromagnetic energy comprises injErared el ectromagnetic energy. 
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58. fPrgviouslv Presented) The patient infusion system of claim 56 wherein the 

electromagnetic ener^ commses electromagnetic energy in the visual range. 

59. (Previously Presented) The p^Hftnt in fusion system of claim 53 wherein the 
rnmmnnicgt^i^T^ iinV comprises, means for transmitting and receiving electromagnetic energy. 

6Q. (Previouglv Presented) The natieait infusion system of claim 59 wherein the 

electromagnetic energy comprises infrared electromagnetic enerey^. 

61 , fPreviouslv Presented) The patient infusion system of claim 59 wherein the 

electromagnetic energy comprises electromagnetic energy in th e visual range, 

62. rPreviouslv Presented) The patient infusion system of claim 52 wherein the at 

least two syringes arc operablv engaged with at least o ne drive mechanism of the infusion 
apparatus- 
es. fPreviouslv Presented) A patient infusion syste m for use with a magnetic 

resonance imapinp system ^ the patient infusion system comprising: 

an infusion apparatus positioned within a room shielde d from electromagnetic 

interference, the infusion apparatus comprising 

an injector corttprising two pistQ Ti HTnVft nnitfl, ft piston d n'vf> units adapted to 

engage a syringe mounted on the imector for injecting fluid into a patient during a magnetic 
resonance imaging procedure: and 

an in fection control unit ooerablv associated with the tniecton and 
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a display u nit positi oned external to the shielded room and in c omiDunication with the 
iTifufiion apparatus, 

M. fPrevioTislv Presented^ The patient infusion system of claim 63. wherein the 

injection control unit comprises a battery for powering the injector- 

65. rPreviously Presented^ The patient infusion system of claim 63, wherein the 

in jection control unit is rernotelv position ed firom the inTector,. 

fifi- fPiBviouslv Presented*^ The patient infusion system of claim 6 5, wherein the 

in jector and the injection control uni t are connected bv a non-rigid drive connection. 

67, rPreviousIv Presented^ The patient infusion system of claim 63-. wherein the 

infusion apparatus and the display uni t communicate with each other by means of a 
cQTVirminir gtirm Tirt k disposed therebetween, 

6S. fPreviouslv Presented) The patient inj&asion system of c laim 67. wherein the 

communication link comprises a fiber npHc Itrie, 

69. fPrc vinugl y Presented^ The patient infusion sy stem of claim 67. wherein the 

communication link comprise me a ns for transmitting and receiving electromagnetic 
radiation through a window i n the shielded room. 

70, (Previously Presented^ A patient infusion system for use w ith a magnetic 

^/vnanrf* iTTiflpin ^ svstem, the patient infusion system comprising: 
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an infusion appgrams positioned within a room shielded from electromagnetic 
interference , the infusion apparatus comprising 

an injector comprising two piston drive imits, each of the piston drive units adapted to 
engage a svringe mounted on the injector for injecting fluid into a patient during a magnetic 
resonance imaging procedure; and 

an injection control unit operablv associated with the injector: and 

a controlle r j^ nnTnmnnicarioTi with the infusion apparatus to control th e operation 
thereof. 

7 1 . (Previotislv Presented^ The patier t infjiQio n system of claim 70. wherein the 

injection cQ Titml "nit comprises a battery for powering the injector. 

72. (Previously Presented^ The patient infusion system of cl aim 70> wherein the 

in^'ection control unit is remotely positioned from the injector, 

73. (Previously Presented'^ The patient infusion system of claim 72. wherein the 

in ^'ector and the injection control unit are connected by a non-rigi d drive connection. 

74. (Previously Presented^ The patient infusion system of claim 70. wherein the 

controUer is positioned at least in part within the room shiel ded from electromagnetic 
interference, 

75 . fPreviousl V Presented) The patient infusion system of claim 74, wherein the 

rrtntrnll er comprises at least a system controUer and the injection control unit- 
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76. rPreviouslv Presented) The patient infusion system ctf clatm 75, wherein the 

controller relies at least in part for its commuiiication with the infusion apparatus via a 
COr^rminication link, 

77. (Previously Presented) The patient infusion system of claim 74. wherein the 

cnrnmun ication link comprises a fiber optic_ line, 

78. fPreviouslv Presented) The patient infusion system of claim 74. wherein the 

cnmTmim' cation link cQTHprises means for transmitting and receiving electromagnetic 
radiation through a window in the shielded room. 

79- fNew) The patient infusion system of claim 8, further coniprisin|g: 

a power source operablv connected at least to the patient infusion apparatus to provide 
power thereto. 

80. rNew) The patient infusion system of claim 79. wherein the power source comprises 
at least one battcrv. 

81 ■ (New") The patient infusion system of claim 80. wherein the battery is rechargeable. 

82. (New) The patient infusion system of claim 9. wherein the power source comprises at 
least one battery. 

83, rNew) The patient infusion system of claim 82. wherein the battery is rechargeable. 
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84. fNcw> The patient I'Ti fufdoTi fi yatem of claim 13. further comprising: 

a power source operablv comiected at least to the_el_ectric drive motor to provide 
power thereto. 

85. (New^ The pat ient infiisi on system of claim 84, wherein the power so urce comprises 
a battery. 

86. fNew^ The patient infiision system of claim 85, wherein the b attery is rechargeable. 

87. nSfew^ The method of f^-laim 7.7 , farther comprising: 
operativelv connecting the electric motor to a power source. 

SS. (NevA The me ^^^^ nf rlfliT^ R7 wherein the power source comprises at least one 
battery, 

89. OsTew^ The method of claim 88, wherein the battery is rechargeable. 

90. (New't The method of claim 23, further comprising: 

opcrablv connecting the patient infusion apparatus to a power source. 

91. (NewY The mcthod of riairn QQ_ wherein the power source compri ses at least one 
battery, 

92. fNew> The method of claim 9 1 , wherein the battery is rechargeable. 
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93. (New") ThG patient infusioti system of claim 63. further comprising: 

a power source ooerably connect ed at least to the injection control unit to provide 
power thereto- 

94, (Newl The pat if^ infii. sion system of claim 93, wherein the power source comprises 
at least one battery. 

95- fNew^ The patient infbsion system of claim 94, wherein the battery is rechargeable. 

96- fNew'^ The patient infusion system of claim 70^ further comprising: 

a power source operably connected at least to the injection control unit to provide 
power thereto. 

97, flSfew) The patient infusion system of claim 96, wherein the power source, comprises 
at least one batterv- 

98, (New^ The patient infusion system of claim 97, wherein the battery is rechargeable. 

99, (New^ A patient infusion system for use with a magnetic resonance imaging system 
comprising a room shielded from electromatmetic interference and a control room, the patient 
infiiRTOTi system comprising: 

a first control unit positioned with in the c ontrol room; 

an mfiision apparatus positioned within the shielded room, the infusion apparatus 
comprising: 
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an iniector for iniecting fluid into a patient during a magnetic resonance 
imaging procedure: and 

a^second control unit operably connected to the iniecton 
a contiDl link between the first control unit and the second control unit the control 
link adapted to be substantially non-reactive with the magnetic resonance imaging $y$tem: 
and 

a power source operably connected to the infusion atrparatus. 

100. (Ngw) The patient infusion system of claim 99. wherein the iniector is adapted to 
accommodate two syringes mounted thereon for injecting fluid into a patient, 

101. (New^ The natient infusion system of claim 99, w herein the power source comprises 
at least one battery. 

102- (New) The patient mfiifiirm system of claim 101. further comprising: 
a battery charger positioned within the control room. 

103. (New) The patient infiision system of claim 99. wherein the control link comprises a 
fiber optic Hnk. 

104 (NewY The p arimt in fusion system of claim -99. wherein the second controL unit 
comprises at least one motor- 
ics, fNew) The patient infusion system of claim 99. wherein the second f^ftntrol unit is 
shielded to prevent interference with the magnetic resonance imaging system, 
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1 06. rMew> A patient infiision system for use with a magaetic resonance imaging system 
to generate images of a patient the patient infusion system, comprising: 

A) a room shielded from electromagnetic intei^erence by an electromagnetic shield 
including a viewing window: 

b"^ a system controller located outside the room: 

c) a patient infusion apparatus located inside the room including infusion apparatus 
control means for controlling an infusion operation: 

H) a mmimiTii rgtions link between the system controller and the infusion apparatus 
control means: and, 

e^ an electric drive motor and motor control circuitry separated firom the patient 
infusion apparatus and a non-ririd drive connection between the electric drive motor and the 
parient trifusio n apparatus wherebv die motor is positioned to be substantially non-reactive 
with the imaging system, 

107, (New) The patient infusion system of claim 106, wherein the communications hnk 
comprises an extemal transceiver located outside the room and an internal transceiver located 
inside the room, both said transceivers communicating electromagnetic energy through the 
viewing window in the room> 

108, CNgvA Thepatient infusion svstem of claim 107. wherein the electromagnetic energy 
conrmiinicated between said transceivers is in the visible lidit spectnmi. 

109. rNewl The patient infusi^in system of claim 107. wherein said electromagnetic energy 
comtrmnicated between said transceivers is in the infrflrpiH spectrum. 
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110. rNTew^ The -patient mfusion system of claim 106, further comprising a rechargeable 
battery located in the room and comiected to the electric drive motor for providing power to 
the electric drive motor, 

111. (New^ The patient infusion svAtem nf claim 1 06, wherein the electric drive motor and 
motor control circuitrv are enclosed within the electromagtietic shield, 

112- (NgW) The patient infusion system of claim 106, wherein the infusion apparatus 
control means is adapted to be located at least ten to fifteen feet from the_patient. 

1 13- CNew^ The patient infusion system of claim 106, wherein the non-rigid drive 
connection is comprised of hard brass- 

1 14, (Kew> The patient infusion system of claim 106. wherein the patient infiision 
apparatus is adapted to be located ia close proxim ity to the patient. 

115, n^Gw) The p atiftnt in fusion system of clai tr> ^4. wb qrein the commxmication link is 
adapted to be substantiallv non-reactive with the imaging system, 

116, INew) The pfttignt inf usion s ystem of clai m , wh erein the CQ tnmiini c ation link is 
adapted to be subf ^^Tififtll Y non-reactive with the imaging svstem. 
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